h emorrhoid symptoms represent the most frequent anorectal concern of patients in Western countries. 1 Despite the development of new techniques, excisional hemorrhoidectomy (eoh) remains the criterion standard because of the superior long-term results. 2, 3 however, hemorrhoidectomy results in severe postoperative pain that can last several weeks and that impairs a patient's work and social activities. 4 Doppler-guided transanal hemorrhoid dearterialization is a new treatment approach for hemorrhoidal disease, introduced by morinaga et al 5 in 1995, that results in less postoperative pain than hemorrhoidectomy. [6] [7] [8] however, a higher recurrence rate has been reported for more advanced disease grades. 9 it has been suggested that mucosal prolapse is an important factor for predicting disease recurrence and the need for a second procedure 10 ; therefore, a mucopexy has been added to the original technique to treat both the increase in arterial blood flow to the hemorrhoidal cushions and the laxity of connective tissue resulting in prolapsed mucosa. 11 many authors have complained about the lack of randomized studies and long-term follow-up. [12] [13] [14] in this study, we compared the short-and long-term results of open, excisional hemorrhoidectomy, and transanal hemorrhoidal dearterialization coupled with mucopexy in a homogeneous group of patients with advanced grade iii hemorrhoids.
METHODS
this study was registered at clinicaltrials.gov (identifier: nCt01263431) after being approved by the local ethics committee. a power analysis was conducted to assess the study sample size. Considering the average level of pain on the first postoperative day, which was based on previous studies, 2, 3, 12 as the primary outcome, we expected a difference of 3 points on the visual analog scale (Vas) between the 2 groups with a sD ≤3. Choosing a power of 0.8 and an α-error of 0.05, we calculated that 20 patients were needed in each arm. We increased this number up to 25 to increase the study reliability. We could not use long-term results as the primary outcome for our analysis because of the lack of homogeneous data in the literature.
from July to november 2010, 50 consecutive patients, with Goligher grade III hemorrhoids and prolapse, occurring in at least 80% of their bowel movements, were randomly assigned to undergo eoh (n = 25 patients) or Doppler-guided dearterialization and mucopexy (Dm, n = 25 patients). an allocation list, which was based on the block random assignment of 5 patients, was used. for every consecutively enrolled patient, a sealed envelope, with the randomization arm written on a paper that was folded twice, was prepared by a physician who was not involved in the study. all patients were enrolled in the study at the time of the first preoperative evaluation, after the grade iii hemorrhoid diagnosis had been confirmed, and surgery was indicated. Written informed consent was obtained from all patients. the envelope was assigned after the patient provided this consent, and it was opened before the surgical procedure began. the enrollment flow diagram is shown in figure 1 .
Patients with previous anorectal surgery, concomitant anorectal diseases (eg, anal fissure or fistula, acute thrombosed external hemorrhoids, anal stenosis, or rectal prolapse), iBD, irritable bowel syndrome, previous pelvic radiotherapy, and anal incontinence were excluded. Patients with previous unsuccessful office treatments of hemorrhoidal disease (eg, rubber band ligation or sclerotherapy) were not excluded.
the primary end point was postoperative pain on the first postoperative day. the secondary outcome measures were postoperative morbidity, resumption of social and working activity, patient satisfaction, and relapse of symptoms at 1 and 24 postoperative months.
Preoperative data, including the patients' demographics, comorbidities, clinical history, and symptom type and duration, were recorded.
anticoagulant therapy was stopped before surgery and substituted with low-molecular-weight heparin. antiplatelet therapy was interrupted if the interruption was not contraindicated.
all patients received a phosphate enema approximately 3 hours before surgery. antibiotic prophylaxis with 500 mg metronidazole was administered in the operating room. the patients were placed in the lithotomy position. surgery was performed with the use of locoregional anesthesia in all but 1 case. the operative time was recorded. all patients spent the first postoperative night in the hospital. all procedures were performed by the same 2 surgeons (P.D.N., G.C.) who were experienced in both procedures. for the technique of Doppler-guided dearterialization and mucopexy, after attending a course, both surgeons were proctored at their hospital for the first 5 procedures and performed at least 10 procedures each before beginning the study.
the eoh patients underwent a conventional, 3-quadrant open, diathermy hemorrhoidectomy. in the Dm group, the arterial ligation of the terminal branches of the superior rectal artery was performed with 2-0 absorbable polyglycolic acid suture and a 5/8 curved needle after identifying the blood flow approximately 3 cm above the dentate line by using Doppler guidance. subsequently, a running suture was added from the suture point to 1 cm above the dentate line to lift the prolapsing tissue. a transanal hemorrhoidal dearterialization instrument (thD s.p.a., medical Division, Correggio, Reggio emilia, italy) was used.
Postoperatively, 1 g of paracetamol was administered every 8 hours, and the patients were discharged with 10 mg ketoprofen or 50 mg tramadol, as needed.
the patients were assessed on the day of discharge and at 7, 14, and 30 postoperative days. at 24 postoperative months, the patients were also evaluated in the outpatient clinic.
at each visit, postoperative symptoms, analgesic consumption, early and late complications (eg, bleeding, prolapse, soiling, and fecal incontinence), the patients' abilities to resume social and/or working activities, and patient satisfaction were recorded, and a clinical examination was performed by a surgeon.
each patient kept a daily symptom diary for the first week and every week for the first month. a Vas was used to record pain. the patients scored (0 = no pain, 10 = worse pain) the average pain and the pain after defecation. in the diary, the patients recorded analgesic consumption and the presence of bleeding, prolapse, or pain. Patient satisfaction was evaluated by using a 4-point scale in which 0 was "not satisfied," 1 was "little satisfied," 3 was "satisfied," and 4 was "very satisfied."
at the 24-month postoperative visit, the presence of symptoms over the past month and in the overall postoperative period was assessed with the same postoperative questionnaire. each patient-reported symptom was recorded regardless of the severity and frequency.
statistical analysis was conducted with the use of the sPss software 13 (sPss industries, Chicago, il). the χ 2 test, mann-Whitney U test, student t-test, and a regression model were used, as appropriate. the values are reported as percentages, medians, and interquartile ranges.
RESULTS
the patient demographic and clinical data are comparable in the 2 groups, as shown in table 1. Prolapse and bleeding were the main preoperative concerns. five patients in the eoh group and 3 patients in the Dm group had previously undergone rubber band ligation.
one patient was operated on with the use of general anesthesia. all other patients underwent surgery with the use of locoregional anesthesia.
the mean operative time was 25 ± 10 minutes in the eoh group and 35 ± 20 minutes in the Dm group (p < 0.001). in the Dm group, 6 hemorrhoid artery ligations were always performed.
no postoperative complications were observed in either group, and all patients were discharged on the first postoperative day.
the following mean postoperative Vas pain scores were recorded in the eoh and Dm groups: 7 vs 5. score during defecation in the eoh and Dm groups was 5 vs 3 on the 7th postoperative day (p = 0.07) and 2 vs 1 on the 14th postoperative day (p = 0.51). Work or normal daily activity was resumed after 22 ± 21 days in the eoh group and after 10 ± 11 days in the Dm group (p = 0.09).
two patients, one in each group, were lost to followup. one patient in the eoh group had an ictus 18 months after surgery with subsequent hemiparesis. he did not come to the last visit and was interviewed by telephone; however, his data were not included in the last evaluation.
During the follow-up period, 4 patients sought advice for the relapse of symptoms. two patients in the Dm group needed ambulatory treatment. one patient required 1 rubber band ligation for prolapse relapse, and 1 patient required incision of thrombosed external hemorrhoids. one patient in each group underwent additional surgery: in the eoh group, the patient underwent a hemorrhoidopexy procedure for persisting mucosal prolapse (table 2); the patient in the Dm group underwent skin tag removal.
During the last month follow-up, 4 patients in the eoh group and 1 patient in the Dm group experienced mild or minor episodes of bleeding that resolved spontaneously (p = 0.33). three of these patients were taking antiplatelet therapy; however, none of the patients experienced bleeding during the examination. five patients reported painful episodes. one patient was found to have an anal fissure, which was successfully treated with glyceryl trinitrate ointment. no abnormalities were found in the other 4 patients. no patient in either group reported fecal urgency, anal incontinence, or soiling. at the time of clinical examination, no bleeding or prolapse was detected. Patient satisfaction at 1, 12, and 24 postoperative months is shown in table 3. no significant difference was found comparing, with the χ 2 test, "not satisfied" and "little satisfied" patients versus "satisfied" and "very satisfied."
DISCUSSION
in the present study, we enrolled a homogeneous group of patients with a high degree of prolapsing hemorrhoids 9 ; because it has been suggested that mucosal prolapse is an important factor for predicting disease recurrence and the need for a second procedure, 10, 11, 15 we added mucopexy in all cases to try to improve long-term outcome and reduce the recurrence of symptoms.
our results show that in the postoperative period, no significant advantage with regard to postoperative pain was achieved by the new technique compared with excision hemorrhoidectomy. however, at the 2-year follow-up, the new technique was found to be as effective as hemorrhoidectomy, showing no difference in the recurrence rate.
in the majority of studies assessing the early results of the original technique of hemorrhoid dearterialization, minor postoperative pain and a reduced requirement for analgesics were reported. 9, 16 however, when mucopexy is added, a significant increase in postoperative pain has been observed. 17, 18 forrest et al 12 reported serious pain in 87% of patients in the immediate postoperative period and in 33% after 1 week, whereas 6% of patients still reported compared Doppler-guided dearterialization plus mucopexy with hemorrhoidectomy and found no difference in the median postoperative pain, even if the peak pain score was lower in the former group. our findings confirm this observation. We did not calculate the peak pain score and found no difference in the overall pain. a major drawback of using a nonexcisional method to treat hemorrhoids is that the short-term results are not fully sustained over time. Data are difficult to compare because most authors include patients with grade ii, iii, and iV hemorrhoids, and some authors also include patients with grade i hemorrhoids. 9, 19 however, the grade of hemorrhoids is an important factor when considering the likelihood of recurrence. as reported by Walega et al, 20 at 1 year, patient satisfaction decreases as the degree of the hemorrhoids increases, with only 41% of patients with grade iV hemorrhoids reporting that they were satisfied with their operations.
after a mean follow-up of 3 to 15 months, a recurrence rate ranging between 6% and 17% has been reported. 12, 14, 21 in the only randomized study comparing open hemorrhoidectomy with Doppler-guided hemorrhoid dearterialization and mucopexy, the results after a 1-year follow-up did not show any difference in relapse between the 2 groups. 17 Very few studies reported follow-ups longer than 24 months. faucheron et al 22 observed 100 patients with grades ii, iii, and iV hemorrhoids for 36 months and reported a recurrence in 12 patients. Dal monte et al 11 reported a recurrence of 3.7% and 11% for grades iii and iV after a mean follow-up of 46 months. however, in both studies, no comparison with the open technique was undertaken. these results are in line with our findings of prolonged benefit, which were obtained after a longer follow-up period, during which only 1 patient required further surgery for skin tag removal. the problem of residual skin tags had been previously addressed because it is a common concern of patients after nonexcisional surgery. 18, 23 finally, a cost evaluation was beyond the scope of the present study; however, at a cost of approximately 315 euros/per patient, it is clear that the new technique is more expensive.
the principal weaknesses of the study are that the follow-up, although longer than the majority of the available studies, was not very long; a cost analysis was not performed; and the questionnaires used in the follow-up were not validated.
CONCLUSION
our study confirms that Doppler-guided hemorrhoid dearterialization coupled with mucopexy is safe and as effective as hemorrhoidectomy in treating hemorrhoidal symptoms in patients with advanced disease. Postoperative pain is not significantly different. the early results appear to be maintained in the long term.
